CoiOB COMTCKHX 

Pocnyfliiww 




IbcyjUpcmul Ronanr 

ecer 

90 BMSfl RUtfptTtfllll 



(72) Aaropw 

H3O0peTCHNfl 



OHMCAHME 
M 306PETE H M5I 

K ABTOPCKOMY CBHAETEflbCTBy 

(61 ) AonOJIHHTfJIWHOf r aar CVRA-Vy - 

(22) 3anMCtfO 05.03.81 (21) 3256044/25-27 

(23) npNOpMTCT - 

OnyftMRoaaHO 23JQ9.82» t BRVMertRk M 35 
Aara ony^MttoaaMMii onNcaMH* 23.09.82 



.... 959878 



(51 )M. K*. 

D 21 D 41/02 



(53)yAK 621.774. 
.72 (088.8) 



JI. C. q«pKOB, A. A. tfcpntmeB, KL H. TlnuuKBCieHH, B. A. Picciahhxob 
r P. H. KyflcrocH 



(71) 3a*aHre>u 



(54) HIICTPyMEHT JUIH XOJIOIlHOfl PA3JU1H TPYB 



1 

Hyotymme otboottc* k MCWuKK>6pt6oTKe t 
npejmaJHMCHO An* o6ptfioncii OTmcpcndl a ipy- 
6ax ft Moxer torn RcnanaaoBaao irp* okojto- 
tbjmoA ooptGortce touDOUpneacsix oT*epcnril 
ipy5 aim nozponReBMO- m mammax arra- 
nt* motoaom wfropMaaHOHHore npoTHTHBaiow 

(AOpflOBBHJU). 

Hsboctbh wfcrpyMein fun ipyG, co- 

Aapmmcfl cryncFmryw onpaaicy c funpecco- 

BBKHMMH HI HtC flC^OpMRpy RJU1HMX KO/ttlOMH. 

ta oca onptBKH BMnoimem murowpirwaca* 
pacTOwa. » crtKxix onptBKa - ptawmwe 
OTBepcum, «• Topoax ifonen - pwDunwiNe 
rniu. cooGnamuitocJi c oTBepcrtMMB onpaBKH* 
HncrpyMttrr cna6*«H atcreMoft nojum pt6o*ei 

XHAKOCTH B o6pa30BaKHbie OTVCpCTfUCMH n nt3i- 
MH KUtAJTbl (1). 

taafiDrrentHOH cmedkow Me*uy noBepxHocrwo 
Tpytiu ■ pa6o<WMH kojtmiemm npw pa Core 3tt> 
ro imctpyMC hts mnntjcn nar>o bow cjtoh, 06- 
pasyiocxpfMCfl b pdymTaTC narpesa paoVneH 
xhakocth b nonocTM HHcrpyMcma no tcmhc- 
patypu ifapoofipajoBaiwa, oh paSotacT mribKO 
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ino npeoBipBTCJiBHO HarperoMy ao wMncpaiypM 
ropjnero Ae4>opMHpOBaiow Meranna ipyfiM. 

HCAOCWTKOM^ ITOrO HHCTpyMCHTB JOWWetCH 

to, no am noATOTOBKH k paSore oh Tpeoy- 

CT 3ap«AKH ptOowfil BCHAKOCTBK) OOJIOCTH R 

5 opeABtpHTfiibHoA paaaaiH aaxozworo kohui 
TpyObU Hi b toe one in TpyCu nocne oxoina- 
HHJi npooecca pawn HHCTpyMCHT HarpcBaerca 
AO TeMnepaTypbi Bboue nipoo6pax>Barow pa6o- 

<KH XHAKOCTH, «HO BbHUBatT OnpCACJlCHMblC 

10 neyaoocTB* npH 3KcnjiyaTaixHH. To<wocn> o6pa- 

6om OTBCpCTHH T1XHM HHCTpyMCHTOM HCBbh 
COKIA. 

Ue/tt H30(5peTCKlUI - nOBWUlCHHC Kai€CTBa 

o6pafk)TKH. 

15 nOCTBBAeHRajl UfJH) AOCTHTaCTC* TCM, HTO H> 

BccTHirii HHCTpyMCHT. concpBcamHH nonyw on- 
paBKy c HacaxeHHMMH Ha Hte flc<t>opMHpyT<>- 

WHMH 3 H C MC HT8MH # B CTCHKaX KOTOpOH BKinOJl- 
HCHB1 pBA^aJTbHWe OTBCpCTHB, a H3 TOpuaX 

20 ae<J>opMHpyiotuHx incMCMTOB , o6pamemibrx omm 
k flpyroMy, - panHajn»HMC na3bi. a laictte «o- 
tohhhk oa6oqcH wnxocTH ana nouawH cc ft 

06pa30BBHHhlC OTRCpCTHXMH H HaiaMH K3Hanbl r 
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3 O.SOH78 
L-HatixeH cMOHTHpoeainrMM b pacTowe cmpaB- 
kh c B03MO)wiocn.io oceBoro ncpcMtuicHHH no- 
m>iM uttokom c nopuiHCM, Ka HapyttHOM no- 
BcpxHOCTM KOToporc BbmoTiMCMa KOjaueBaii npo 

TOMK8, COCXWHCHHaJI C nOJIOCTblO UJTOKa H C 5 
O/UMM M3 paAMaJILHMX OTBCpCTHM OnpaBKH, 8 

nojiocrb unoKa cocionieHa c rciotohkom pa6o- 

<?efi JKHAKOCTH, B Ka^CTBC KOTOpOH HCnOJlb30- 

• Bana cMa3biBarauiaji jkmhk ocTb- 

lla qepre*e noKaMH o6uikm bha npeAJiarae- 10 
Moro HHCTpyMcina, pa3p«3- 

Mhctpymcht conepjKHT KopnyoonpaBKy I, no 
och onpaBKH BbtnonMCHO ujuirampHnccKoe ot- 

BCpCTBC C pa3MCUXeHHb!M B HCM nOABHttHblM 

3ncMCKioM - nonwM iutokom 2 c nopumeM, t5 
BbfnonHcioaiM moaho co iutokom. Ha nopui- 
ne Bbmojoiewa KOUbueBa* npoiowa e 9 cocam- 
iicinia* c nonocTbio ^ nrroKa. B cTCKxax ort- 
paDKH npcflycMOTpcHW paOTamiTbic otbcoctiw 
a fum nonBona CMa30iHOH jkhakocth k nasaM w 
6 113 Topuax ne<j)opMHpyTouiHx jhcmchtob 3. 
UJtok, ycranoBncHHMfl c B03MoxHocrbio bo> 
BpaiMo-nocTynaTCJibHoro roH^cHJW b nonocni 
onpaBKH oTHOCHTenbHO panHamHbix orapcnoi 
b crcincax, npaicnoBaTcnbHO pacnpcACJiHeT no- 2J 

TOK CMa30HlIOH 3KHAKOCTH K 30H3M o6pa60TKH. 

Pa6ow 3J1CMCHTO 3 c yBcnMTOBaromHMHOi 
k Bbixoffy nHaMCTpa mh nocaaceHbi Ha HHUhha- 
pHMccKyio «iacn» onpaBKH, iwothoc npHacanie 
Apyr k npyry paoonwx sjicmchtob h yncpmaHHC^ 
MX D TaXOM COCIOHHHH ootcncoTBaeTCR raftKOH 
4, HaBmrocBaiouteHCJ! Ha nepenwoK) <»cti> on- 
paBKH* 

Paooiy HHcrpyMcma mojkho npocncniiTb Ha 
npHMcpc odpaCkmcH OTBepcnw nnaMCTpOM 
70* C '**mm npn npoTHnmaHHH 3arotoBKH ra Tpy> 
6m c flwaMerpoM otbcpcthh 67 mm r to/iiuh- 

HOH CTCHXH 10,5 MM, MaTCpHATI - OTpKOHH*. 

HHo6HeBbiH ennaB MapxH 3-125. 

06pa6crrKa npoH3BOOTTcn Ha BcpntKanbHOM 
npccce MOUcnH 11-63*0 c ycwmeM 100 tc 1 
MiicTpyMCHT 3aKpcnnjicTca b acpxHcfi rpaBcp- 
cc npecca, oTBepcme b tpy6e pasAawT m 
pa3Mep 70 f< V 1 MM c HaSopoM pa6oroc 3iicmch- 

TOB Si HaPlOKHbtMH ARBMeTpaMH COOTBCTCTBCHHO: 

67,50; 68.75,703$; 70,55; 70.06 ♦ 70,08 mm. 45 
npn o6pa6orncc HapyoKHMH nnaMeTp ipyow yBe- 
jnroiBacTCH ao 90 mm, ynpyra* ycanjca cocraB- 
iwci 0,47 - 0,52 mm, Bcmmna ynpo«meHHo- 
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ro cnoR - 1000 1100 mkm. HpH iiBH*e- 
hhh HHCTpyMCHra biim3 npn no/ixoue k aepx- 
HeMy topuy 3arnioBKH 5 b uitok nocTynacT 

CMa30?OiaR HCHAKOCTb (M3CJTO HHAyCTpHaJlbHOC 

20-30), Koropa* HanpaB/iueTai wp€3 paiwajib- 
iaic oTBcpcTHB b onpaBKC k paiwanbHWM na- 
33w Ha topuax ncpBoro ae^opMHpywmcro 
3ncMewTa. Hpn nocnenyromeM ABH*eiotH HHCTpy- 

MCHT3 BHH3, UITOK nepCMCUiaCTCH BBCpX H 

nocncflOBaTcm>HO pacnp^jwnaer cMaaowyw )khjv 
KOCTb k Ae4>opMHpyiomHM 3neMeHTaM. ripn 06- 
pamoM xone HHcrpyMCHra ujtok BOSBpamacTCJi 
b HHKHee hcxoahoc nono)Kcmie, ACTajrv H3Bn^ 
KacicH H3 onopnoro craKana h uhkji noBTopn- 

CTCK. 

3KOHOMHMCCKHHT 3<M>CKT OT RCn0JIb3OBaHHJI 

npconaracMoro RHCTpyMCHTa npn H3roTOBJiCHHH 
komiuicktb aeTaJieH ira annapaT cocraflnRCT 
50 Tbic* py6. 3a cqer yMeHbiucHHJi npnnycKOB 
npn oKOHtQTcnbHOH o5pa6oTKC h saMCHbi one- 
pa row pacroiKH otbcdcthr Ha nc^opMauHOH- 
Hoe npoTRrHBaHHC 6>3 owtkb MCTanna, 



OopMyJia H306pCTCHHH 

HHCTpyMCHT Ana xonoanoH pa3naw rpy6, ooncp- 
xcauDol nonyio onpaBKy c Ha caxcc hh biMH Ha net A^ 

(^pMHpyKHSHMH 3/lCMCHTaMR, B CTCHK8JI KOTO- 
pOH BbmonHCHW paAHanbHbie OTBCpcnui, a Ha 
Topuax Ae4>opMRpyioiiotx 3/icmchtob, 06 pa we h- 
kmx ohhh k ApyroMy - paAHanbHWC n&3bi, a 

T3K5KC HCTOTOKK paOOWfl XHUKOCTH ZUW HOA8* 

qn ee b o6pa30BaHHbie otBcpcnwMH h naaaMR 

xaHaJTbf, OTAHiaiOIARHCH TCM, 

«rro, c ur.nhn noBbiuienHR KawcrBa o6pa6oTKH, 

OH CHa6*CH CMOHTHpOBaHHbIM B nOHOCTH OO- 
paBKH C B03M0»HOCTM0 OCCBOrO nCpCMCIHCHHH 

nonbfM iutokom c nopuiHCM, Ha napyttHOH no- 
BepxHocTH KOToporo BbHionHCHa KonbUCBaji npo- 
io«oca, coeAHHeHHaR c nonocTbio unoKa H c 

OAHHM H3 paAKaAbHbOC OTBepCTHH, a nonocTb 
uiTOKa cocAHHCHa c hctowhkom pa6oqcA )KHA- 

KOCTH, B K81CCTBC KOTOOOH HCnOJtb30B3Ha CMa- 
3btBaiOIUaR )KHAKOCTb« 

HCTOWHKH HH(|>OpMaU>1H, 
npHHHTbie BO BKHMaHHC npH 3KCnCpTH3C 

1. ABTopcKoe CBHACTenbCTBo CCCP N° 614862, 
kji. B 21 O 41/02, 13.U.76 (npoTOTHn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves h on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, arc fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 |im. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 
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